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ABSTRACT 

An electromagnetic sensor capable of maintaining its accuracy through temperature cycling is 
provided. The sensor element material of an electromagnetic sensor is covered by an encapsulant 
having substantially similar thermal expansion values as the sensor element material. By matching 
the thermal expansion values of the components, changes in component orientation may be 
minimized during temperature cycling thus reducing the need for recalibration of the sensor 
assembly. In one embodiment the encapsulant is doped with a ceramic material or glass 
microspheres to achieve a thermal expansion coefficient similar to the thermal expansion coefficient 
of the copper sensor element material. 



15 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 
A61B 5/05 



Al 



(11) International Publication Number: 
(43) International Publication Date: 



WO 00/10456 

2 March 2000 (02.03.00) 



(21) International Application Number: PCT/IL99/0037 1 

(22) International Filing Date: 7 July 1999 (07.07.99) 



(30) Priority Data: 

125626 
126814 



2 August 1998 (02.08.98) 
29 October 1998 (29.10.98) 



IL 
IL 



(71) Applicant (for all designated States except US): SUPER 

DIMENSION LTD. [IL/ILJ; Beit Lumir, Maskit Street 22, 
46733 Herzlia Pituach (IL). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): GILBOA, Pinhas IIL/IL]; 

Tzidkiyahu Street 8, 34409 Haifa (IL). BLECHER, Danny 
[IL/IL]; Yehuda Matmon St. 10, 52504 Ramat Gan (IL). 

(74) Agent: FRIEDMAN, Mark, M.; Beit Samueloff, Haomanim 
Street 7, 67897 Tel Aviv (IL). 



(81) Designated States: AE, AL, AM, AT, AU, AZ, BA, BB, BG 
BR, BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, 
GD, GE, GH, GM, HR. HU, ID, IL, IN, IS, JP, KE, KG, 
KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, 
MN, MW, MX. NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, 
SK, SL, TJ, TM, TR, TT, UA, UG, US, UZ, VN, YU, ZA, 
ZW, ARIPO patent (GH, GM, KE, LS, MW, SD, SL, SZ, 
UG, ZW), Eurasian patent (AM, AZ, BY, KG, KZ, MD, 
RU, TJ, TM), European patent (AT, BE, CH, CY, DE, DK, 
ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPI 
patent (BF, BJ, CF, CG, CI, CM, GA, GN, GW, ML, MR, 
NE, SN, TD, TG). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(54) Title: INTRABODY NAVIGATION SYSTEM FOR MEDICAL APPLICATIONS 



.1. 



22 10 



16a 18a 20a 20b 18b 16b 

s 



aw at 

LA 




(57) Abstract 



This invention is a system, a method for tracking the position, and orientation of a probe such as a catheter whose transverse 
inner dimension may be at most about 2 millimeters. Three planar antennas (26, 28, 30) that at least partly overlap are used to transmit 
electromagnetic radiation simultaneously, with the radiation transmitted by each antenna (26, 28, 30) having its own spectrum. In the case 
of single-frequency spectra, the antennas (26, 28. 30) are provided with mechanisms for decoupling them from each other. A receiver (10) 
inside the probe includes sensors (16a, 16b, 18a, 18b, 20a, 20b) of the three components of the transmitted field, with sensors (1 6a, 16b, 
18a, 18b, 20a, 20b) for at least two of the three components being pairs of sensors (16a, 16b, 18a, 18b, 20a, 20b), such as coils, disposed 
symmetrically with respect to a common reference point. 



